Resumo O Objetivo deste estudo é identificar potenciais fatores associados à confirmação de abuso
Introduction
Child sexual abuse is the involvement of a child in sexual activity that he/she is unable to fully comprehend, is not yet prepared for in terms of development, and is unable to consent to. Child sexual abuse also refers to acts that violate the laws or taboos established by society 1 . It differs from 'sexual games' in which children look at or touch each other's anus or genital areas in that these games do not involve coercion and the players are likely to be of the same age and developmental status 2 . Sexual abuse also includes activities that do not involve contact, such as exhibitionism, voyeurism, or pornography 1 . Meta-analyses conducted with data from various different countries estimate that by 18 years of age, 20% of girls and 8% of boys have been victimized 3, 4 . Many child victims of sexual abuse never tell anyone about the abuse they have suffered. Those who manage to report it may have to repeat their story at healthcare units, forensic institutes, and police stations, running the risk of being re-victimized by repeating traumatic and distressing facts.
The World Health Organization's guidelines for the care of victims of sexual violence 5 emphasize that care should focus on the victim's needs and stress the importance of the integration of care; that is, the care provided to the victim and the forensic examination should take place at the same time and at the same location. Brazil has incorporated several of these recommendations into its legislation [6] [7] [8] [9] ; however, there remains a need to implement recommendations specifically aimed at children. Child sexual abuse differs substantially from sexual violence involving adults and adolescents, since many cases do not involve penetration 10 and tend to be reported later, making it unlikely that evidence will be found in the victim's body 5 . The window of opportunity for finding traces of the perpetrator in a child is smaller than in the case of adult victims 11 . In addition, the need to collect material for tests designed to detect sexually transmitted infections should be decided case by case; the collection of sperm from the vagina is seldom indicated 12 .
Studies conducted in forensic institutes show that child sexual abuse cannot be confirmed in over 90% of forensic examinations 13, 14 ; an evaluation focused only on the forensic examination may serve to discredit the child's report.
A better understanding of the factors associated with the forensic confirmation of child sexual abuse may help predict when material proof is more likely to be obtained at the forensic medical examination. Consequently, the regulations for the multidisciplinary evaluation of victims may be improved, reducing the risk of re-victimization associated with unnecessary examination. The objective of the present study was to identify potential factors associated with the confirmation of sexual abuse in the forensic examination of children reporting sexual abuse.
Methods

Study design
A cross-sectional, retrospective study was conducted to investigate potential factors associated with sexual abuse confirmation at forensic examinations.
Study site
The Nina Rodrigues Institute of Forensic Medicine is the referral centre in the greater metropolitan region of Salvador for all forensic examinations, including all cases of sexual violence. Salvador's metropolitan region consists of 13 municipalities with 3,574,804 inhabitants according to the 2010 census 15 . The forensic examinations are conducted by the forensic physicians on duty at the institute. The evaluations involve interviews with the alleged victims and/or their family members, a physical examination, and the collection of material for laboratory analysis (beta-hCG for the diagnosis of pregnancy, sperm search, and evaluation of prostatic specific antigen) consistent with the forensic findings. Although the interviews form part of the examination, the conclusions reached by the forensic physicians are based on the material findings obtained.
Sample
The sample included all consecutive forensic reports issued between January 1, 2008 and December 31, 2009 that met the following eligibility criteria: 1) forensic examination was performed for suspected sexual abuse; 2) the victim was under 12 years of age, and 3) a report of sexual abuse was present in the case history.
Study variables
The criterion variable was evidence of sexual abuse, coded as [0] when unconfirmed or [1] for those cases in which the forensic physician was able to confirm sexual assault at the conclusion of the examination.
The independent variables were as follows: a) the child's demographic data (sex, age, place of birth and place of residence); b) the source of the report of abuse: [0] the person accompanying the child reported the abuse to the forensic physician as previously reported to him/her by the child; [1] In the data analysis, the child's age was coded as [0] for those under 10 years of age or [1] for those between 10 and 11 years of age.
Instruments
The data collection instrument consisted of a standardized form specifically developed for this study.
Data analysis
The data analysis included the description of absolute and relative frequencies for the categorical variables. Numerical variables with normal distribution were expressed as means and standard deviations, while variables with non-normal distribution were described as medians and interquartile ranges.
In the inferential analysis, a bivariate analysis was initially performed using the chi-square test to identify potential factors associated with the criterion variable. All variables with a p-value < 0.20 in the bivariate analysis were included in a multivariate model using Poisson regression with a robust error variance 16 . The prevalence ratios, together with their respective 95% confidence intervals, were calculated as a measure of effect, using the Wald test, to identify the variables associated with sexual abuse confirmation, concomitantly adjusting the effect of each variable for the others included in the model. The variables with a p-value over 0.05 were manually removed one by one and those with a p-value below 0.05 were retained in the final model. After the final model was defined, its goodness-of-fit was verified using Pearson's chi-square test. An omnibus test was used to assess the model's statistical significance. The Statistical Package for the Social Sciences (SPSS), version 17.0 for Windows, was used to construct the database and conduct the analyses 17 .
Ethical aspects
The internal review board of the Bahia School of Medicine and Public Health approved the study under protocol number 068/10 and the research coordinator of the Nina Rodrigues Institute of Forensic Medicine authorized the data collection.
Results
Within the study period, 828 forensic reports were selected consistent with the established criteria. In 557 of these cases (67.3%), the child reported the abuse personally to the forensic physician during the interview. In 230 cases (27.8%), the person accompanying the child told the forensic physician that the child had reported sexual abuse prior to the examination. In the remaining 41 cases (4.9%), someone had witnessed the sexual abuse. The mean age of the children was 7.08 ± 2.87 years (mean ± standard deviation; range: 2-11 years). Table 1 describes the population characteristics. Most of the children (78.4%) were female and had been born and were living in Salvador (71.6% and 75%, respectively). In almost all the cases, the perpetrator was male. In half of the cases, there was a family relationship between the perpetrator and the child. In most cases, there was no report of penetration. The median time interval between the last episode of reported sexual abuse and the forensic examination was 96 hours (interquartile range: 24-456 hours). In 10.4% of the cases, the forensic physician was able to confirm the sexual abuse based on material evidence (95% CI: 8.4-12.7). Table 2 shows the distribution of the study variables by the criterion variable (whether evidence of sexual abuse was found), with the proportions found then being compared using the chi-square test. Table 3 shows the adjusted prev-alence ratios (PR) and 95% confidence intervals of the variables included in the model as a function of whether sexual abuse was confirmed. Table 3 also shows the variables that remained in the final model with a significance level <5% in the Wald test using the Poisson regression method with a robust error variance. The goodnessof-fit test confirmed the adequacy of the model The adjusted analysis showed that the variables place of birth, source of the report of abuse, family relationship between the child and the perpetrator, and the time between the reported abuse and the forensic examination were not independently associated with finding evidence of sexual abuse in the forensic examination. In the final model, a report of penetration was associated with a five-fold greater likelihood of sexual abuse confirmation. When the victim was 10 to 11 years of age (pre-adolescent) rather than younger, there was a two-fold greater likelihood of the sexual abuse being confirmed in the forensic examination. 
Discussion
The finding that the forensic physician was able to confirm sexual abuse in 10.4% of cases based on material evidence is similar to the results found in a study conducted by Anderst et al. 18 in a children's advocacy centre. Nevertheless, in that study, the authors only included female victims of sexual abuse who had reported anal or vaginal penetration, whereas the present study included both boys and girls, with 36% of the victims having reported penetration. In a study conducted by Modelli et al. 13 with children receiving a forensic examination, the forensic physician was able to confirm 3.5% of the cases of sexual abuse in girls and 9.6% of the cases in boys. Heger et al. 19 found that 4% of the cases of sexual abuse were confirmed in a population of 2,300 children referred to referral centres for sexual abuse. In another study of children investigated for sexual abuse in Nina Rodrigues Institute of Forensic Medicine, from 2005 to 2010, 8.4% of the cases were confirmed by the coroner for material evidence 14 . However, this series also included cases in which investigation was triggered by an abnormal anogenital finding even in the absence of a sexual abuse allegation. The differences in the selection criteria used in the various studies mentioned above may have led to these different results.
In the adjusted analysis, no association was found between finding evidence of sexual abuse and the time interval between the reported abuse and the forensic examination. This finding should be interpreted with caution since this information was missing in 28% of the cases in this study sample. In the study conducted by Anderst et al. 18 , no association was found between definitive findings of penetration and the time interval between the abuse and the examination. However, this study only included girls with time intervals longer than 72 hours between the reported abuse and examination. Furthermore, in the present study, no association was found between sexual abuse confirmation and place of birth, source of the report of abuse, or the presence of a family relationship between the victim and the perpetrator.
In the Poisson regression analysis, the only factors that remained significantly associated with sexual abuse confirmation after the progressive removal of the nonsignificant variables according to the Wald test were those related to penetration and age group. The presence of a report of penetration in the case history was associated with a five-fold greater likelihood of confirmation of sexual abuse in the present study. It was not possible to compare this finding with the results from the study conducted by Anderst et al. 18 , in which the proportion of confirmed cases was similar to our study, because the population in that study consisted exclusively of cases in which penetration had been reported. In a study that included children, adolescents and adults, Sudupe Moreno 10 found a three-fold greater likelihood of encountering forensic evidence of physical injury in cases of sexual assault with penetration.
Confirmation of sexual abuse was twice as likely in cases involving pre-adolescent children than children less than 10 years of age, even after adjustment for reported penetration. This finding appears to support the hypothesis published in the literature 12 that smaller children may report friction or attempted penetration beyond the labia majora up to the vulvar vestibule as vaginal penetration because they lack any reference on which to base their experiences. Therefore, reports of penetration in older children may perhaps be more closely associated with actual penetration compared to reports from younger children.
When interpreting the present study's results, the methodologies used and their limitations need to be taken into consideration. This study followed a retrospective design and the aspects evaluated were limited to the information contained in the forensic reports. A convenience sample was used, and a selection bias could result in differences in relation to a population-based sample. It is estimated that only 10% of cases of child sexual abuse reach the ears of the child protection authorities 20 . It is probable that there is a selection of children in case studies in which the evidence of abuse is greater. The fact that the forensic physician interpreting the findings of the physical examination is the same physician who records the child's report may introduce a bias, since clinical history may influence his/her interpretation of the findings encountered. Despite these limitations, the fact that cases were included consecutively over a two-year period, and that the study was conducted in an institute that receives all cases of children undergoing forensic examination for suspected sexual abuse in this geographic area gives strength to the study.
In conclusion, in children reporting sexual abuse, the rate of confirmation of the abuse based on material evidence during forensic medical examination is low. For those reporting penetration and in the case of pre-adolescents, the likelihood of obtaining confirmation is greater. These data should be taken into consideration when drawing up guidelines for the multidisciplinary evaluation of children suspected of being victims of sexual abuse and in deciding whether to refer the child for forensic medical examination.
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